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ABSTRACT 


A program is developed using the FOCUS interactive query language to aid in the 
selection of aviation-related inventory to be withdrawn from a forward-deployed stock 
point in the event of an evacuation. The program allows the input of critical parameters, 
and produces a scorecard which can be used to analyze withdrawal alternatives. Several 


possible selection objectives and measures of effectiveness are discussed. 
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I. INTRODUCTION 


A. THE PROBLEM 

Navy logisticians commanding forward deployed stock points may have need to make 
choices among individual line items of inventory if forced to evacuate without having time 
to relocate the entire range and depth of carried stock. Decisions must be based on some 
global criterion which may not be visible to the logistician on scene. In addition, the choice 
of items to be evacuated must be such that the primary support mission of the stock point is 
degraded as little as possible; or to state the obverse, so that the mix of weapons required 
by the operational commander receives high levels of support albeit at the expense of 
“lower priority systems". An overseas stock point may carry in excess of 350,000 line 
items of inventory, with individual component counts numbering into the millions. Its 
inventory consists of old items, new items, fast movers and "insurance" material. 
Portions of the inventory are classified. There are many inexpensive items--fifteen percent 
of the items tie up fifty percent of the dollars invested--and a $5,000 item can cause a 
mission-degrading failure as surely as a $500,000 item . 

The operational commander must be able to communicate his contingency support 
requirement as unambiguously as possible to the logistician, and the logistician must have a 
System in place which can respond quickly to support the desired mix of weapons, or 
lacking guidance from the operational commander, make reasonable, generalized choices 
among competing items within time, workload, and transportation constraints. 

Dynamic programming solutions to this type of problem have been published since the 
early 1950's, and computational and logical enhancements to the process have been 


occurring on a regular basis. Mathematicians and Statisticians stand ready to solve 


problems precisely like those faced by the forward deployed logistician in the scenario 
considered in this work. There is, in fact, a distinct genus of problems and solutions 
known as cargo loading, or the "knapsack problem", which translate directly. The 
knapsack problem, stated mathematically is: 


N 
max », xjvj 
(xj) i=1 


N 


subject to d xjw; < W (all w; are positive integers) 
t =1 


N 
and > xjuj < U (all u; are positive integers). 
1=] 


xj =Oorl (@ =1,...,N). 


For the stock point evacuation scenario, each item of inventory i is characterized by a 
positive integer weight wj; , a positive integer volume uj; and a value v;, and there are 
constraints on both available weight (W) and available volume (U). The total number of 
components in the inventory (N) must each be considered, subtracting from available lift as 
each item is added during the problem's solution.! 

To solve this problem, one must know the capacity of the vessels assigned to transport 
(evacuate) the cargo, along with the physical dimensions and value measure for each 
candidate item. The difficulty in execution for the military planner lies in the fact that no 
criterion for the quantitative measure of an item's value has yet been defined with the 


requisite precision to facilitate the ranking of items in the wholesale system. With that 


1Stuart E. Dreyfus and Averill M. Law, The Art and Theory of Dynamic Programming 
(New York : Academic Press, 1977), p. 117. 


impediment in mind, the task becomes one of offering some reasonable alternative method 


with which to execute a withdrawal given the inability to rank individual items. 


B. THESIS OBJECTIVE 

The Naval Supply Depot (NSD), Subic Bay, R.P. is sponsoring this research with the 
ultimate goal of develonine a methodology to value its spare parts inventory . The first step 
1s to develop a model which can be evaluated for its ability to operate over a wide range of 
input conditions, and suitability as a parts evacuation aid. Commanding Officers at NSD 
Subic Bay have examined withdrawal scenarios locally for some time. This thesis is the 
first to result from the research done at Subic Bay and has evolved into an cooperative 
effort integrating the resources of the stock point and the wholesale inventory control point 
(ICP) in the person of the Aviation Supply Office, Philadelphia. The thesis objective is to 
bring to bear the resources available at the ICP in order to provide a toolkit from which 
operational commanders and forward deployed logisticians can devise effective withdrawal 


plans. 


C. APPROACH 

The approach taken in the research has been to visit NSD Subic Bay and interview top 
management in order to determine the needs of the logistician-on-scene. A ten-day 
exploratory trip to Subic Bay provided the researcher with knowledge of the geographic 
supply support which the stock point provided and valuable insight into the problems faced 
by the command in attempts to value its inventory in the preparation of a contingency plan. 
As a consequence of that visit, the ICP was approached for assistance in testing a general 
model for use in prioritizing items of inventory. At the Aviation Supply Office, data 
processing time was made available for the researcher to do interactive programming using 


NSD Subic Bay "live data" to test the logic of the proposed heuristic. 


D. SCOPE 

Detailed study was concentrated on the aviation portion of NSD Subic Bay's 
inventory. The assignment of types of material to eight logical categories found in the test 
of the thesis model was made by the researcher. The scenario which governs the operation 
of the model was developed for testing purposes only. 

This study is properly considered as a small component of a large and complex 
withdrawal environment. The boundaries set for this research assume that the operational 
commander has by some means arrived at the point where he may consider the evacuation 
of spare parts. No assertion is made concerning the relative importance of spare parts 
when compared with other physical property that may be co-located at the advance base, 
such as ordnance, or test equipment at a repair facility. The system described in the study 
is independent of transportation constraints, although it may be used as a predictive device 
to ascertain the quantity of spare parts that could be saved, given the availability of certain 
amounts of lift. It makes no assumption as to the probable availability of labor. It assumes 


the ability to orchestrate an orderly removal. 


E. PREVIEW 

Chapter II reviews the concept of value as it relates to spare parts inventories and the 
Situational aspect of value assignment in the model. It discusses the objectives and 
measures of effectiveness available to the analyst for use in valuing an inventory. Chapter 
III previews the operation of the model. Chapters II and III are designed to provide the 
background, definitions, and context that will make the model's decision rules 
understandable and a useful tool for further research. Chapter IV presents information 
about the functioning of the model using NSD Subic Bay live data. 

Chapter V presents a summary of the research effort and recommendations for further 


research. 


Il. VALUE ASSIGNMENT METHODOLOGY 


A. INTRODUCTION 

Given the powerful array of tools in the mathematician's arsenal with which to attack 
the evacuation problem, the central question in this thesis revolves around the selection of 
an appropriate criterion with which to value the forward-deployed inventory. What should 
be the aim of an inventory relocation from an advanced base? Clearly, the items selected 
for salvation on the basis of minimizing the loss of investment dollars would be different 
from a those saved based on maximizing the number of items which could be transported 
out of harm's way. Yet either objective seems to be a plausible choice, because each is 


easily quantifiable. "...We should save 40% of our inventory", or "we should preserve 


65% of our investment dollars..." are objectives which are proposed early in any 
discussion of the problem. 

Value may be viewed as inherent in a particular item of inventory, in which case its 
utility may be measured independently of any temporal aspect; or situational, in which case 
its worth can be measured only within the framework of the spare part's contribution to the 
effort for which it may be required. The Navy's inventory model for determining economic 
order quantity treats value as a continuing or inherent aspect of each item of inventory by 
including in its levels of inventory computation a factor representing essentiality. Having 


set the stage, it resolves the issue of making value measurements by setting the essentiality 


factor equal to "1" for each and every item.2 An attempt to approximate the value of 


2U.S., Department of the Navy, Naval Supply Systems Command, Inventory 


Management: A Basic Guide to Requirements Determination in the Navy, NAVSUP P- 
553; D: 3-32: 
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individual items situationally has been through the process of military essentiality coding, 
which for ships’ parts is a measure of the frequency with which an item is required to 
correct a mission-degrading casualty (CASREP), but on the aviation side of the house is a 
more subjective and thus less useful computation involving conferences and negotiation to 
arrive at mission essentiality codes. 

This study approaches the question of value or utility with the view that operational or 
employment factors are the primary contributors to the worth of an item. Any valuing of 
inventory in the development of a relocation sequence to be used under the pressures of 
forced withdrawal must be adaptable to the operational commander's support requirements 
at that particular time and place. If the primary concern is amphibious operations, parts 
which support those operations must receive greater priority than they would receive under 
some other scenario, such as the prosecution of an undersea threat or bombing missions 
Over enemy territory. Value must be defined in terms of usefulness to the ultimate 
possessor. If, after relocation, the logistician has many parts to support the operation of 
high technology systems but the operator requires other material, the wrong choices have 
been made in preserving the inventory. 

Operational support, important though it may be, is not the only dimension which 
must be considered in the approach to this problem. Take the case of the high technology 
part. It is not in the national interest to allow technology transfer to occur. This would 
surely happen should an enemy get access to any high-tech parts left behind, so we must 
somehow attempt to include a value for possession of high technology into our formula for 
taking parts with us. The same holds true for items of our inventory which are classified. 

Further, the inventory of the forward deployed site must not be considered in 
isolation. Some items, qualifying as "valuable" parts by virtue of the situational definition 


to which we subscribe, would not be the most logical parts to save first; given security, 
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technology, or other constraints. Decision-makers must be afforded the opportunity to 
include material or classes of material based on experience and their perception of 
contemporary politics. 

The operational commander has other important sources of material located aboard his 
Aircraft Carrier Battle Groups, and wholesale supply system posture must enter into the 
preservation equation. Under some conditions, the optimal mix to be preserved may be 
more closely related to wholesale supply system posture and the Navy's ability to support 
readiness in a global sense than to the needs of the theater commander. So it must be 
determined which “ultimate user" is to be supported in the effort. 

There are many approaches to the problem, and probably many solutions which may 
be regarded as effective or efficient in guiding the evacuation of a spare parts inventory. 
Whereas the dynamic programming approach discussed in the introduction is devised to 
provide the optimal solution, it is not practicable in this case because of the 
incommensurability of competing objectives. 

The problem is one of allocating resources to satisfy a wide range of competing 
requirements. Commanders must make the decisions, faced with uncertainty. The task at 
hand is to reduce uncertainty by describing the competing objectives, and laying out 
alternatives for the decision maker to consider. What follows is a discussion of a decision 


support system designed to array alternatives based on allocation decisions. 


B. THE INVENTORY SELECTION MODEL 

There are several objectives which must be considered in a policy decision of this type, 
each with a unique election criterion. One objective may be to save as many parts as 
possible. Another may be to select parts so that the maximum amount of dollars invested 
may be preserved. A third may be to maximize the effectiveness of the global supply 


system; or one closely related, to minimize the impact on "business-as-usual" for the 
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deployed inventory. Operators may desire that the selection process be predicated upon 
some ranking of weapon systems to be supported by the repositioned inventory. 

The consequences of pursuing any of these objectives must be understood in order to 
make a rational decision. Further, each objective must be measured in the light of its 
contribution to the overarching goal. 

The primary mission of the Department of the Navy is to protect the United States, as 
directed by the President or the Secretary of Defense, by the effective prosecution of 
war at sea including, with its Marine Corps component, the seizure or defense of 


advanced naval bases; to support, as required, the forces of all military departments of 
the United States; and maintain the freedom of the seas.> 


C. COMPETING OBJECTIVES 
1. Objective I: Maximize amount of inventory saved 
a. Definitions Required 
“Amount of inventory" here refers to the physical quantity of line items of 
spare parts saved. It could alternatively be stated in terms of numbers of individual pieces; 
or a volume measurement, such as measurement tons. 
b. Measure of Effectiveness 
Measures of Effectiveness for an operation of this type could be easily 
computed and readily explained to the American public in terms of the ratio of inventory 
saved to inventory on hand prior to evacuation. There is a danger in the use of a ratio as a 
measure of effectiveness, as the decision maker may lose sight of the absolute magnitude of 


the numbers comprising the ratio. 


3The United States Government Manual_ (Washington, D.C.: Office of the Federal 
Register, National Archives and Records Administration, 1986), p. 211. 
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c. Contribution to Overall Goal 

Pursuit of this objective yields no direct operational support effect. It would 
discriminate against large or hard-to-pack items. The inventory saved is likely to consist of 
many minor parts of little use, whereas the parts left behind may be very expensive, 
operationally significant, and of great propaganda value to the enemy. This goal makes 
sense only in the context of a scenario which affords the necessary resources to evacuate an 
inventory in its entirety. Even then, to evacuate everything, including obsolete or 
otherwise unusable portions of the inventory, does not seem to make effective use of 
resources. This objective has little to do with valuing an inventory and is not explicit in the 
model. - 


2. Objective II: Preserve the Maximum Value of Taxpayers’ 
Investment 


a. Definitions Required 
"Value of taxpayers’ investment" is defined as the replacement cost of the 
inventory at the stock point subject to the relocation effort. It represents the summation of 
unit prices over all items held in inventory. 
b. Measure of Effectiveness 
The measure of effectiveness for an objective of this type would be the 
dollar value of material saved. While being both simply calculated and easily explained, 
the preservation of dollars invested may not accurately represent opportunity costs. For 
example; a hard-to-get, inexpensive item which is needed to repair a front-line weapon 
system but is left behind may represent a much higher opportunity cost than a high-priced 
item, also needed in the repair of a front-line system, which has many substitutes or 1s 


readily available. 
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c. Contribution to Overall Goal 

This objective is attractive in that practically all decisions made on Capitol 
Hill have costs measured in dollars, and the Pentagon is often criticized for its stewardship 
of the public purse. The contribution of this objective to the overall goal may be directly 
correlated to the political situation. In time of war, when effectiveness of the operating 
force is ascendent, policy-makers may be less concerned with dollars than in times of 
peace, when the efficient use of available resources is more highly prized. 

A selection criterion based upon large price tags is likely to get most high- 
technology parts, and many complex systems, but would have no direct operational 
support dimension and is likely to leave behind classified, or important yet inexpensive 
material which could compromise national security. 

This objective is expressed within the model. Its influence may be varied 
through the selection of operating parameters. 


3. Objective III: Maximize the Effectiveness of the Global Supply 
System 


a. Definitions Required 
"Effectiveness" is defined as the ability of the supply system to provide 
appropriate material to its clients upon demand. 
"Global Supply System" refers to the existence and management of a level 
of inventory which is controlled at the national level, known as the wholesale level of 
inventory. It is related to, yet distinct from the level of inventories held at the forward- 


deployed sites.4 


4Inventory Management, NAVSUP P-553, p. 1-3. 
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b. Measure of Effectiveness 

The measure of effectiveness traditionally applied to the supply system is 
Supply Material Availability (SMA), calculated by dividing the number of requisitions filled 
by the number of requisitions received. The computation is done on a line-item basis, and 
can be aggregated to the system level. 

A more operationally oriented, but indirect measure of effectiveness for the 
supply system is supply response time. It is an important contributor to Operational 
Availability (Aj), which is the probability that a system will operate satisfactorily when 
called upon in an actual support environment. It would be beyond the scope of this study, 
however, to reduce this measure so that it becomes useful to the valuation of individual 
items.° 

The supply system is similar to any spare parts business in that it depends 
on sales of its shelf stock to generate revenues to procure more stock, and continue in 
operation. This relocation objective, therefore, may be alternatively stated as the 
minimization of reductions to the financial position of the Navy Stock Fund. The measure 
of effectiveness then used would become the value of annual demand for those items of 
inventory saved.® 

A final method of measuring this objective could be to look at the inventory 
in terms of “long supply". Items in long supply are held in excess to projected 


requirements and represent a source of stock which we might not want to evacuate. 


SSupply support is a component of mean logistics delay time, which contributes to the 
time a system is unavailable for use. For a complete discussion of the Navy's availability 
computation, see NAVMATINST 3000.2, Operational Availability of Weapon Systems 
and Equipments; Definitions and Policy. 


6Value of Annual Demand (VAD) is computed by multiplying the unit price of an item 
by the demand for that item over a twelve-month period. 
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The model uses the concepts of value of annual demand and long supply as 

surrogate criteria for measuring the effectiveness of the supply system. 
c. Contribution to Overall Goal 

The decision to save items with high values of annual demand, attractive 
from a financial standpoint, carries with it some negative effects. It has no direct 
relationship to the provision of support to an operational commander, in that a globally 
generated value of annual demand statistic may not be representative of the local 
inventory's usage. Items left behind may be strategically significant insurance items, or 
highly reliable items which do not fail often enough to qualify for retention. In this last 
case, we could conceivably leave behind our most reliable technology. Our "dead stock" 
may also include important items that have been procured to support new systems which 
have yet to generate significant sales. 


4. Objective IV: Maximize the Ability to Continue Normal Operations 
of the Deployed Site 


a. Definitions Required 
“Normal Operations” is defined as the requisitioning pattern experienced by 
the deployed stock point during the time prior to evacuation. 
b. Measure of Effectiveness 
Effectiveness in achieving this objective could be measured and expressed 
as a ratio comparing, across a universe defined by the material originally located at the site, 
the number of requisitions satisfied with the number of requisitions received. 
c. Contribution to Overall Goal 
Selection based on this objective would include items which have been 
frequently ordered by local forces, but it is a backward-looking goal which assumes that 
the mix and utilization of forces does not change from previous levels in the new operating 


environment. Pursuit of this objective is not attempted within the proposed model. 
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5. Objective V: Preserve Items Which Are Not Otherwise Readily 
Available 


a. Definitions Required 
None. 
b. Measure of Effectiveness 
This objective could be measured by a ratio comparing the number on hand 
for each item at the deployed site with the total quantity available in the wholesale supply 
system for that particular item. A threshold statistic could be established, and success 
might be measured in terms of the percentage of items exceeding the threshold evacuated. 
c. Contribution to Overall Goal 
This eeeenee seems to capture some sense of the true scarcity or value of 
an item. For example, if the majority of the supply system's stock of an asset were situated 
at the forward-deployed site it seems reasonable to save that item. By selecting items which 
relate to unique operations supported by the inventory, it would bear directly on needs of 
the operational commander. It could, on the other hand, select for relocation items which 
Support systems that are no longer in operation anywhere and should have been scrapped 
or otherwise disposed of at some earlier time 
Pursuit of this objective may also have produce reductions in the supply 
system's procurement requirements for hard-to-get material. It is an important feature in 
the operation of the model. | 


6. Objective VI: Save All Material Associated With Designated 
Systems 


a. Definitions Required 


None. 
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b. Measure of Effectiveness 

The measure of effectiveness for this objective would be the number of 
items saved which relate to a designated system. This measure could be computed for 
individual systems or summed over all designated systems. 

c. Contribution to Overall Goal 

Under this system, the decision-maker would provide a list of systems for 
which supply support is to be maximized. The inventory for the first system would be 
saved, then the second, and so on down the list until the available lift resources have been 
used up. This method has intuitive appeal, in that it appears to have achieved a direct 
correlation between what the operational commander needs with what is actually saved. It 
makes sense for the commander to tell us what his top priority items are so that they can be 
saved first. 

As the logistician proceeds further into the list this method becomes less 
sound. Are minor parts for system five more important than major components for system 
six? Should all resources be allocated among the first five systems and none on the 
remainder? It becomes clear when examining this alternative that the central problem is 
resource allocation, not simply the ranking of individual line items of inventory. 

One important effect of planning with this objective in mind, however, is 
the development of lists of systems, or classes of parts which may be excluded from the 
allocation decision. Used in this way, the ranking methodology finds constructive 
expression at the extremes of the decision, where it can contribute realistic constraints to the 


analysis. The objective is used for this purpose within the model. 
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7. Objective VII: Preserve Classified and Developmental Material 
a. Definitions Required 

"Classified material” represents that stock which is held secret by the United 
States for security reasons. It is identified by any one of seven physical security codes in 
the records of the Navy's inventory control system. 

“Developmental material," also known as interim support material, 
represents items placed at stock points in support of new weapons systems which have not 
yet had the complete suite of logistics elements installed by the Navy. These items 
generally represent the latest technology and exist in very small numbers. They are 
identified within the Navy's inventory system by a unique management code. 

b. Measure of Effectiveness 

The measure of effectiveness required for the withdrawal of this group of 
material is binary. It has either been saved or not saved. In this respect it resembles a goal 
more than an objective. 

c. Contribution to Overall Objective 

This is an objective which is in the interest of national security and must be 

met. It is treated as a constraint in the analysis. The first efforts of a military evacuation 


should be expended in safeguarding that which is secret or developmental. 


D. SYNTHESIS, TRADE-OFFS AND ALLOCATION 

Every objective discussed above carries with it both contributory and antagonistic 
characteristics. The selection of items to be saved is achieved through a series of trade- 
offs among objectives in order to increase the probability that the correct mix of inventory 
has been preserved. The role of the decision maker is to apply his expert judgement in 


selecting features from each objective in the proper proportion to maximize the value of the 
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inventory to be preserved. The role of the model is to array selection alternatives based 
upon the decision maker's alliance of criteria. 

The decision maker must specify the resources he will make available to the project in 
terms of lift capacity and man-days allowed to complete the project. Holding these costs 
fixed will facilitate the decision-making process later by permitting the gains achieved by 
pursuing each objective to be measured against the same investment in time, money, men, 
and materials. Summary statistics derived from the application of the heuristic can be useful 
in the determination of whether the preserved inventory meets the final objectives of the 
planner; and the records of individual items selected can be applied to the tasks of 
producing picking tickets, shipping documents, and scheduling the work to be done during 


any actual relocation effort. 
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Ill. THE INVENTORY SELECTION TEMPLATE 


The ability to distill hundreds of distinct categories of material into intuitively 
recognizable weapon system identities is crucial to the development of an inventory 
relocation decision support system. A program developed by James Lomanno at the 
Aviation Supply Office, Philadelphia, to collate individual spare part performance data and 
present it by aircraft type has been adapted as the basis for the assignment of parts to 
specific weapon systems. Each item was entered into a table which assigned it to a unique 
system or category. Where one part showed multiple applications, it was related to the 


system having the highest priority assignment.’ 


A. GENERAL FUNCTION 

The inventory selection model is a framework of questions programmed in FOCUS, 
an interactive query language available at the Navy's Inventory Control Points. Direct 
access to inventory and other system files makes work with up-to-date information 
possible. The analyst may gain access to all required data on a real-time basis. 

A series of decision rules is employed to select material based on the objectives 
defined above. The first step in the process is to define the universe of items to be 


considered by the model. This is done by segregating the items belonging to the activity 


’The applications of spare and repair parts managed by the Aviation Supply Office are 
identified by special material identification codes embedded within individual stock records. 
The EA-6B Prowler has eight distinct codes; the F/A-18 Hornet, four; and so on. 
Additionally, the identities of individual item management desks and special management 
programs are coded within the stock record. Mr. Lomanno's table provides the flexibility 
to select based on aircraft, type of material, special interest program, or other specified 
category without having detailed knowledge of supply system coding. 
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whose inventory is to be stratified from the rest of the items managed by the wholesale 
supply system. 

After the candidates for stratification have been identified, any constraints imposed by 
the policy maker are applied. The remaining material is grouped into logical processing 
categories as requested by the decision maker, and subjected to a battery of tests designed 
to screen items based on the following criteria; uniqueness or scarcity, contribution to the 


repair of weapon systems, and volume of use within the supply system. 


B. OPERATION OF THE MODEL 
1. Logical processing groups 
A logical processing group is a user defined category which becomes the basis 
for stratification of an inventory in order to support the execution of the operational 
support model. It is a grouping of similar systems or classes of material according to any 
Criterion set by the user. The only constraint for assignment is that one system may not 
exist simultaneously in more than one logical group. The use of these groups allows 
managers not familiar with the computer program to easily define the arguments which will 
be used to array the inventory and assist in making large order-of-magnitude decisions 
about which types of material are to be preserved. 
2. Opportunity Cost 
The opportunity cost of an inventory relocation decision may be represented as 
the value associated with the use of the material left behind. If the operational commander is 
unable to execute his mission because of degraded equipment, which could have been 
repaired using the inventory left behind, the opportunity cost is very high. Indeed, if the 
logic is pursued to its ultimate state, the opportunity cost becomes the value of freedom lost 
due to defeat in battle. The aim of the inventory selection model is to balance the various 


objectives in order to minimize the opportunity cost associated with that segment of the 
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stock point's inventory left behind. Within the model, surrogates for opportunity cost are 
interpreted in light of an item's contribution to the performance of maintenance on specified 


systems; the item's scarcity; or business volume within the supply system. 


C. DECISION RULES 

The model performs some tests during its operation which must be understood before 
a review of its application to a specific data set is undertaken. Where applicable, a default 
parameter has been set to work in a generalized case. The analyst may tailor the parameters 
to coincide with the choices made by the decision maker in any application of the model to 
actual circumstances. 

1. Test For Uniqueness (U-TEST) 

U-TEST is designed to identify those items of inventory unique (or nearly so) to 
the affected stock point. The test figure is computed by dividing an estimate of the on-hand 
quantity for each asset at the stock point by the wholesale system asset quantity. The ratio 
which will qualify an item for evacuation is a parameter which should be reviewed prior to 
executing the program. Default values for this test are set at 0.50 for consumables and 
launching accessories, or 0.33 for repairables and Naval Air Systems Command-managed 
end items. 

2. Long-Supply Test 

The long-supply test is designed to identify items which have low opportunity 
costs by virtue of their overabundance within the supply system. The test is achieved by 
matching a candidate item with the wholesale supply system file identifying items in long 
supply. 

3. Value of Annual Demand Test 
The value of annual demand test attempts to approximate the opportunity cost of 


an item over all its applications throughout the supply system. By combining price and 
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volume data, it arrays for the decision maker items which comprise a significant portion of 
the Navy's spares input to the maintenance of weapon systems. Default settings for the 
value of annual demand test are observed value of annual demand 2 $1Million for 
consumables, or observed value of annual demand 2 $100,000 for repairables and other 


items. 
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IV. TESTING WITH NSD SUBIC BAY DATA 


A. SCOPE OF ANALYSIS 

Analysis was limited to the aviation portion of NSD Subic Bay's inventory to facilitate 
development of the model. Parameters of the model were selected such that material 
targeted for withdrawal would provide maximum benefit to the wholesale supply system, 
which could be expected to fill the gap in support until a new geographic support site could 
be established. 

A hypothetical case was selected where the decision maker desired that all classified 
and interim support material be saved, that material associated with aircraft whose fleet 
introduction is not yet complete be given preference over items which support mature 
programs, and that visibility of major weapon systems be maintained throughout the 
selection process. Further, material with extremely high replacement prices was to be 
identified. Three days were allotted for the withdrawal. It was assumed that the stock 
point would be capable of processing 1,500 line items each day.® 

1. Constraints 

All classified and interim support material must be evacuated. 

2. Logical Processing Groups 

(1) Aircraft in Process of Fleet Introduction. 
(2) Carrier-based Aircraft 

(3) Electronic Warfare Aircraft 

(4) Helicopters and Fleet Support Aircraft 


(5) Anti-submarine Warfare Aircraft 
(6) Armament and Launch Accessories 


8Discussions with planners at NSD Subic Bay indicate that normal daily throughput, 
including both receipts and issues, is approximately 2,500 line items per day. The figure 
was reduced for the evacuation study to compensate for the loss of civilian workforce. 
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(7) Support Equipment and Special Tools 
(8) Obsolescent Aircraft 


B. TEST PROCEDURE 

Appendixes A through D contain information specific to the test of the model using 
NSD Subic Bay data. Appendix A displays the logical processing group assignments for 
the test of the moaeh Appendix B is a listing of files and data sources used in the 
execution of the model. Appendix C includes the parameters and test statistics used to 
tailor the model to the test case. Appendix D contains the source code for the FOCUS 
program. 

Four tests were applied to each item of inventory in selecting candidates for 
withdrawal; two based on scarcity, one based on usage, and one based on historical cost. 
The qualification based on historical cost was applied as a result of the scenario chosen for 
the test. The other three qualifications are included in the structure of the model. Test 
parameters were developed after discussion with supply system managers at the Aviation 


Supply Office. An item was qualified for selection if it passed any one of the four tests. 


C. TEST RESULTS? 

The model recommended 4,600 line items for relocation, out of a population of 45,000 
items within NSD Subic Bay's AVCAL.!9 — Table 1 displays summary statistics by line 
item within logical group. All groups experienced an increase in proportion of items 


selected above their proportion to the overall population except group eight (obsolescent 


9The outcomes presented in the thesis demonstrate the selection heuristic's ability to 
operate successfully using actual files and equipment at the Inventory Control Point. While 
the results may become a starting point for discussion to arrive at appropriate selection 
objectives, processing groups and test parameters, they may not represent optimal choices 
for evacuation. 


10A viation Consolidated Allowance List. 
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aircraft), which was excluded in its entirety; and group one (new aircraft), which includes a 
much larger number of minor repair parts than other groups because of recent changes to 
the method of supply support provisioning. Table 1 may be viewed as a report card for the 
performance of the model based on the objective to maximize or minimize support of 
designated systems. 
TABLE 1 
PROPORTION OF LINE ITEMS SELECTED!! 


CATEGORY PROPORTION | LINEITEMS' |} PROPORTION | CHANGE IN 
MOGRED OF TOTAL SELECTED SELECTED | PROPORTION 


* 


1 
2 
3 
4 
5 
6 
7 
8 





TOTALS 45 503 1.0000 1.0000 | 


* Category one material was exempted from the long supply test as future outfitungs are expected to 
increase the need for those items. 


** Not included in computation. Included for comparison only. 


Table 2 further reveals the implications of the relocation decision guided by the test 
scenario stated above. It shows that given three days, NSD Subic Bay could likely save 
12.5% of its items, representing 35.7% of the inventory's replacement cost and 40% of the 
stock point's annual business. 

When the program is run using constraints based on the operational commander's 
preferences, a "scorecard" constructed similarly to Tables 1 and 2 may be produced, 


displaying outcomes for each measure of effectiveness. The decision maker would then 


11Qbjective VI, save material associated with designated systems. 
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make his choice based on a realistic estimate of effectiveness measures explicitly stated. 
This scorecard approach is recommended by Quade for public sector decisions, where 
many aspects of a problem must be considered. It presents a disaggregated means of 
comparing impacts over several alternatives so that a decision maker may view competing 
alternatives in terms of their strengths and weaknesses according to several 


incommensurable measures of effectiveness. !2 


TABLE 2 
SUMMARY PERFORMANCE DATA 





TOTAL SELECTED PERCENTAGE 


OF INVENTORY!3 $571.17 MILLION | $203.82 MILLION 35.7% 
NUMBER OF LINE ITEMS!4 45,000 4 600 10.2% 
NUMBER OF TEMS 15 506,000 63,000 12.5% 
eee | newer | aneuo | woe 
DEMAND!6 $6.52 BILLION $2.61 BILLION 40.0% 


a 
SELECTED!? 45,000 1,900 42% 
srr] | ees |e 
SUPPORT MATERIAL!8 100.0% 


* Measure of Effectiveness 









12E.S. Quade, Analysis for Public Decisions, 2d. ed. (New York: North-Holland, 
1982), pp 217-221. 


13Qbjective II, maximize the dollar value of inventory saved. 
14Objective I, maximize the number of items saved. 

ISObjective I. 

l6Qbjctive II], maximize effectiveness of the global supply system. 
17Qbjective V, preserve items which are not otherwise readily available. 


18QObjective VII, preserve classified and developmental material. 
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V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 


A. SUMMARY AND CONCLUSIONS 

The objective of this thesis has been to develop a model which can display inventory 
relocation alternatives based on the preferences of the operational commander. The model 
uses the resources available at an Inventory Control Point (ICP) to build a table of 
outcomes which may assist the forward-deployed logistician in the preparation of 
contingency withdrawal plans. 

Chapter II has presented the objectives, rationales, and measures of effectiveness 
which may be applied to the problem of inventory evacuation. Chapter III has discussed 
the general functioning of the model. Chapter IV has summarized the operation of the 
model using live data. 

The model has successfully integrated data from several sources in the preparation of a 
scorecard to be evaluated by the decision maker, and has recommended a group of 
withdrawal candidates which embrace the parameters set in the test scenario. It operates 
with minimal guidance from the planner, while at the same time allowing the planner to 
vary selection parameters with relative ease. It can be a useful aid in the consideration of 


decision outcomes, and is ready for implementation. 


B. IMPLEMENTATION 

Further programming is required to move from the planning process to the execution 
of the contingency plan. Once the planner has approved the choice of inventory to be 
relocated, data from the model should be used in the preparation of redistribution orders 
from the Inventory Control Point to the Stock Point so that relocation could be carried out 


under existing supply system rules and procedures. This step is critical because the only 
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substantial alternative to provide the lost services immediately following an evacuation will 
be to rely on the wholesale system. Evacuating the parts, although of primary importance, 
is only the first step. The value of the parts lies in their use. Visibility and control of the 
actual relocation within the wholesale supply system is crucial to the minimization of the 


time during which the parts which have been deemed critical are unavailable for use. 


C. AREAS FOR FURTHER RESEARCH 

There is a need for continuing research to discover an objective and measure of 
effectiveness which consolidate the several which the model attempts to balance. Further 
analysis of recommendations made by the model over many scenarios may reveal 
relationships between objectives that will permit a more precise approximation of inventory 
value and the construction of an item relocation scorecard. 

A similar study of the relocation selection process should be undertaken for non- 
aviation segments of inventory at the forward-deployed stock point, so that decision 
makers may gain access to a more complete suite of alternatives concisely displayed. 

Finally, research which examines the relationships among all activities at an overseas 
base should be attempted with the view toward integrating all functions in the development 


of an overall withdrawal contingency plan. 
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APPENDIX A: LOGICAL PROCESSING GROUPS 
DEVELOPED FOR THE SUBIC BAY TEST 


(1) AIRCRAFT IN PROCESS OF FLEET INTRODUCTION. 
*F/A 18 


*AV-8B 
«SH-60 


(2 


wane” 


CARRIER-BASED AIRCRAFT 


*A-6 
*EA-6B 
eE-2C 
eF-14 
¢H-53* 


*H-53 included because of mine warfare capability. 


(3) ELECTRONIC WARFARE AIRCRAFT 


“ELECTRONIC EQUIPMENT 
eEP-3 
*TACAMO 


(4) HELICOPTERS AND FLEET SUPPORT AIRCRAFT 


°C-2 
*H-1 
eH-2 
°H-3 
°H-46 


(5) ANTI-SUBMARINE WARFARE AIRCRAFT 


‘won’ 


*P-3 
°§-3 
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(6) ARMAMENT AND LAUNCH ACCESSORIES 


(7) 


(8) 


ARMAMENT 

*COMMON AVIONICS 
eLAUNCH AND RECOVERY ** 
*RADIOS 


** Material managed by the Branch Aviation Supply Office. 


SUPPORT EQUIPMENT AND SPECIAL TOOLS 


*AUXILIARY POWER UNITS 
*METEOROLOGICAL EQUIPMENT 
*PHOTOGRAPHIC EQUIPMENT 
*SAFETY AND SURVIVAL EQUIPMENT 
*SUPPORT EQUIPMENT: 

AAM-60 

CAT III-D 

GENERAL SUPPORT EQUIPMENT 
*SPECIAL-USE TOOLS 


OTHER AIRCRAFT 
eAV-8A 

eA-3 

eA-4 

°A-7 

°C-130 

eC-131 

eC-135 

“DRONES 

°F-4 

eF-5 

°F-8 

*GENERAL AIRCRAFT 
eH-34 

eH-50 

eOTHER 

eOV-10 

eP-2 

°S-2 

*TRAINING DEVICES 
eT-2 

eT-34 

eT-39 
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APPENDIX B: SOURCES OF DATA 


(1) AVIATION SUPPLY OFFICE MASTER DATA FILE 

The ASO Master Data File, which is updated quarterly, is the source of the following 
data: 

*QUARTERLY DEMAND 

eUNIT PRICE 

eUNITS READY FOR ISSUE 


*UNITS NOT READY FOR ISSUE 
*PHYSICAL SECURITY CODES. 


(2) AVIATION SUPPLY OFFICE DOCUMENT STATUS FILE 
The ASO Document Status File, which is updated weekly, is the source of the 
following data: 


*NUMBER OF BACKORDERED REQUISITIONS 
*NUMBER OF REQUISITIONS HELD FOR ITEM MANAGER REVIEW. 


(3) AVIATION SUPPLY OFFICE PLANNED PROGRAM 
REQUIREMENTS FILE 


The ASO Planned Program Requirements File, updated as changes occur to site 
allowances, is the source of the following data: 
eITEMS LOCATED AT THE EVACUATION SITE (RANGE AND DEPTH) 


*SPECIAL MATERIAL IDENTIFICATION CODE 
*COGNIZANCE SYMBOL 
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(4) AVIATION SUPPLY OFFICE (UN)VALIDATED STRATIFICATION 
FILE 


The ASO Stratification File is produced semi-annually in support of the budget 
process. Depending upon the time of the data request with respect to the annual budget 
cycle, data in this file may either be validated or in process of review. This file is the 
source of the following data: 


*LONG SUPPLY DATA. 
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APPENDIX C: TEST STATISTICS AND PARAMETERS 


(1) TEST STATISTICS 
Test for Uniqueness (U-TEST) 
U-TEST is the ratio of an approximation of the quantity on hand at the evacuation site 
with an estimate of the wholesale system quantity. It is derived in the following manner: 
On Hand = Allowance quantity - (backorders + documents held for review). 


Wholesale system = (Ready for Issue + Not Ready for Issue) +1*. 


(2) PARAMETERS 


U-TEST: 0.50 or greater for consumables and launch and recovery material 
0.33 or greater for repairables and all other material. 


VAD: $1,000,000 or greater for consumables and launch and recovery material 
$ 100,000 or greater for repairables and all other material. 


UNIT PRICE: $25,000 for consumables and launch and recovery material 
$15,000 for repairables and all other material 


*One is added to the estimated wholesale quantity to prevent the U-Test computation 


from having a denominator equal to zero. 
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APPENDIX D: FOCUS SOURCE CODE 


o ~ =m 


EDIT ~---— JXXXXXX.PPUOO.PTFOC448.FOCEXEC(JEWELS) - 01.45 ----- COLUMNS 001 072 


COMMAND ==22> 


RRM HEE 
@o00100 
0020200 
000300 
200400 
000500 
000600 
G00700 
090800 
O09 
001000 
001100 
CoL1e200 
001300 
001400 
0d1500 
0014690 
001700 
0901800 
001900 
OoOe2O000 
002100 


EDIT -~--- JXXXXXX -FFUOO.FTFOC648.FOCEXEC( JEWELS) 
COMMAHD ===> 


002200 
002300 
002400 
QdASI0 
002600 


002700 


002890 


a02e90G0 


003000 
003100 
GON3200 
O032300 
003400 
003500 
ON3600 
003700 
003800 
003909 
004000 
004100 
004200 
004300 


SCROLL 2s-r> FAGE 
REMEMBERS HHH TOP OF DATA RHE MRR E RHE RERERRHERHRE RE RENNER 
KREMER EEREEEE EERE REE REE EE MERE HER HEE ER EE ERE EEEREREEERREREREERREREHRE REE 


ge oe 
He FAMILY JEWELS 7 Re 
Ee : re 
% JIM DIETZ JIM LOMANNO HE 
% % X2199 X¥6558 ® ae 
RE HR 
oe ve % 
 & # & 
th JIM MOCKUS X5818 aH 
ee KENT JONES X35e8 # % 
He et 


REREEEEEEERERRREREE MERE EEE EE REE RE REFEREE EEE RERE ERE ERE ERE EERE RE EEE RE DH 
MRAM EEE REED EMER RE REE EERE RRR RHEE REMEBER SERE ERE RKEREKEHREK ERE EE H 


He we 
*## LINES 19 THRU 2S OFEN FILES HH 
ae zs 
FREERER EERE MERE EERE EEE REE REM ERRREEREE EEE REE REE EER EERE MERE REE REE E EE 
EX OFFLINE 
EX EXPAND 
EX FPRFILE 


COLUMNS O01 %7e 
SCROLL ===> FPAGE 


- 01.45 ----- 
EX IBMB*Y1 

EX DSFEB1 

EX DSFRD1 

EX UNVSTRAT 

REFEREE EREKREKREEEE EERE EE EEE REEREKRE EEE REE EERE EERE SEEKERS EREEEE KEES SEE PEE 


 % ae 
#¥ LINES 31 THRU 53 ARE DEFINE STATEMENTS e 
He +e 


ERKEREE RENE KEE RENEE ERE ERLE MEER MER REREE EERE HER ER HEERERE EEE EE EE EER ERNE 
EX JEWELSZ 

EX JEWELSSM 

EX JEWELSUPF 

EX JEWELSWX 

EX JEWELSX 

EX JEWELSS 

EX BREDOC 

EX BDDOC 

DEFINE FILE FPR ADD 
TOTY/I10 = EDIT(QTY)$ 
END 

DEFINE FILE BX1 ADD 
DMD1/110 = EDIT(QTRDMD? : 
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EDIT ---—- JXXXXXX.PPUOO.PTFOC648.FOCEXEC( JEWELS) 
COMMAND ===> 


904400 
004500 
0044690 
004700 
004800 
004900 
OOSOOG 
005100 
005200 
005300 
005400 


= Ol.4o 


—— oe 


COLUMNS O91 O72 
SCROLL ===> PAGE 
SPRICE/D10.2 = EDIT(STDFRICE) $3 
PRICE/D10.2 = SPRICE #* .O13 
VAD/D14.2 = FRICE * DND1I « 
RFI1/110 = EDIT(CRFI)3 
NRFIL/1I10 = EDIT (NREI)s$ 
ASSETS/I10 = RFI1 + NRFI1 + 13 
END 3 
DEFINE FILE UNX& ADD 
LS/18 = UDICI + UNDS7e23 
END 


EERE EREREEEREEEEREREREEEEEREEREEEERKEEREREREE REE REEEREEEEEHEEREREE EE RRR EEE 


-O43 


OO5500) +4 % 
0905600 ## LINES S9 THRU 80 —-— IDENTIFICATION OF RESTRICTED/CLASSIFIED ITENS' #*+# 
QOS7OO ## eH 
COG SOOD BEEBE EREEREEREEKRERKREREBEEHEEEEREBRRERREEHRERE REE REKREEEREEREREEEHRKEKREEREKEK 
005900 MATCH FILE PFR 

006000 BY NIIN 

006100 IF UIC EQ 00651 

006200 WRITE OTY ACFT TOTY 

006300 RUN 

006400 FILE BX1 

0065900 BY NIIN 

EDIT ---—- JXXXXXX .FPUOO.PTFOC648.FOCEXEC( JEWELS) - 01.45 ----- COLUMNS O01 O72 


COMMAND ===> 


006600 
006700 
006800 
006900 
007 MO0 
007100 
007200 
007300 
007400 
007500 
007600 
007700 
007800 
097900 
QNOBOOO 
e008 100 
OOBeVO 
008300 
008400 
008500 
00784600 
008700 


SCROLL ===> FAGE 
IF PSC EQ A OR B OR C OR D OR H OR S OR 7 ; 
PRINT FSC FRICE 

AFTER MATCH HOLD AS AAA OLD-AND—NEW 

END 

DEFINE FILE AAA ADD 

EXVALUE/D15.2 = TOTY * FRICE: 

END 

TABLE FILE AAA 

FRINT NIIN OOTY EXVALUE FRICE PSC BY ACFT 

COLUMN-TOTAL 

HEADING CENTER 


"CLASSIFIED/RESTRICTED ITENS"” 

0 0 

END 

FEERBEEBREEEEE REEF ER EEE BER EEEEEEEEHEEBEREKRE EEE REHREREEHREKRERERHREFEKREBE EE HR 
eH ¥ & 
** LINES 86 THRU 109 -IDENTIFICATION OF © COG ITENS ae 
+ ee 
FREEEEEREEEEEEREEREEEHREERERE EERE EEREBREKREEEKREREBREEEKREBEKEERE EERE REP EPE EE 
MATCH FILE FPR 

BY NIIN 
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et 


EDIT ---- JXXXXXX.PPUOU.PTFOC4S48.FOCEXEC( JEWELS) 
COMMAND ===> 


008800 
008900 
009000 
007100 
009200 
009300 
009400 
009500 
009600 
009700 
009800 
009900 
010000 
010100 
010200 
010390 
0190400 
010500 
010600 
010700 
0108090 
010900 


EDIT ~--- JXXXXXX.FPUCO.FPTFOC448.FOCEXEC( JEWELS) 
COMMAND ===> 


011000 
011100 
011200 
011300 
011400 
011500 
011600 
011700 
011800 
011900 
012090 
012100 
012200 
012390 
012400 
012500 
012600 
012700 
012800 
012900 
013000 
013100 


- 01.45 --~-- COLUMNS O01 072 
SCROLL ===> PAGE 

IF UIC EQ 00651 

IF COG EQ os 

PRINT TOTY ACFT WEAPONCAT 

RUN 

FILE BX! 

BY NIIN 

IF COG EQ os 

IF PSC NE A OR B OR C OR D OR S OR H OR 7 

WRITE PRICE 5 

AFTER MATCH HOLD AS BBR OLD-AND-NEW ? 

END 

DEFINE FILE BBB ADD 

EXVALUE/D15.2 = TOTY * FRICE3 

END 

TABLE FILE BBR 

PRINT NIIN TQTY FRICE EXVALUE EY ACFT 

COLUNN-TOTAL 

HEADING CENTER 


"OCOG ITEMS BY ACFT" 


END 


SON a8 ee COLUMNS 001 072 
SCROLL ===> FAGE 

$69 FEKETE HE TE HE HE HE FE HE TE TE TE ETE FETE SE FE ETE TE SE TE HE SE FE TE HE TE TE TE TE SE FETE TE TE SE TE SE TE TEE TE ETE TEE ME FETE EEE TE EEE EE EE EE HE 

HH 4% 

*#* LINES 116 THRU 137 ESTABLISH SUBIC BAY BACKORDER FILE * ¥ 

%# - WITH DEFINE STATENENTS --KNOWN AS *ROFILE?’ * # 

fe at we 

REE EERE EEE EERE EEE EERE ERE REE EERE EEE REE EEE EERE EEE 

MATCH FILE DSFERB 

RY DOCNR 

IF RIC EO 00651 

PRINT NIIN QTY 

RUN 

FILE DSFED 

RY DOCNR 

IF RIC EQ 00651 

PRINT NIIN OTY 

AFTER MATCH HOLD AS BACK OLD-OR-NEW 

END 

DEFINE FILE BACK CLEAR 

NIIN/AS = IF EX2 LT *“AAAAAAAAA®? THEN EQ4 ELSE E2s 

QTY/AB = IF E03 LT *AAAAAAAA’? THEN EOS ELSE E03; 

END 

DEFINE FILE BACK ADD 
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EDIT -~---— JXXXXXX.FPPUCO.PTFOC645S .FOCEXEC(JEWELS) —- 01.45 


————— COLUNNS 001 072 
COMMAND #==> SCROLL ===> FAGE 
013200 BO/I10 = EDIT(OQTY)3 
013300 END 
013400 TABLE FILE RACK 
013500 SUM BO BY NIIN 
C13600 ON TABLE HOLD AS BOFILE ; 
o13700 END 
OLQBOD KHKKHHMEKREREE REE REE RE REEF EERE EEREREEE RHEE REEREREREREREREREEEEREREE KEEN 
013900 #* $% 
014000 *#* LINES 145 THRU 156 MATCH BOFILE AND SUBIC UNIQUE FFR FILE “°FFR1’ ee 
014100 #*# ESTABLISHES AVTCAL AND BACKORDER FILE FOR # 
14200 ## SFECIFIC AIRCRAFT CATEROGY KNON AS ’*BO1’ +e 
QO14300 *## % 
OL GQ RHEE EEE FREER ERKEE EER EEE EREKEREEEEKEREEEREEE REFEREE EREREEREREREEREEE REESE 
014500 MATCH FILE FPR 
014600 BY NIIN 
014700 IF UIC EQ 00651 
0149800 IF WEAFONCAT EQ SWEAPONCAT . 
014990 IF COG NE Of 
015000 WRITE ACFT QTY COG SMIC WEAFONCAT TOTY 
915100 RUN 
015200 FILE HOFILE 
15300 BY NIIN 
EDIT ---~ JXXXXXX.FFUCO.PTFOCS4S8 .FOCEXEC( JEWELS) - 01.45 ----- COLUMNS O01 072 
COMMAND c#=> SCROLL ===> PAGE 
015400 PRINT BO 
oO15500 AFTER MATCH HOLD AS BO! OLD 
015600 END 
COLS AQ FREER EEFEE EER EEE ERE RE KEE EEE REE REFEREE ERE KR EE EERE REE EERE E REE ERE EEE EREE EEE 
C1SB00 ## Pe 
915900 *#* LINES 162 THRU 173 FULLS ADDITIONAL DATA FOR ROL FROM THE MDF ee 
016000 #* % 
OL GLO KEK KEKEREKEEEEE EE EEE EE EEE EEEEKREREE EERE ERR EEEREEE KE EEEREEEREEE EER REREREERER 
016200 MATCH FILE BXx1 
016300 BY NIIN 
016400 IF WEAFONCAT EQ &UEAPONCAT . . 
016500 IF COG NE OF d 
016600 IF FSC NE A OR B OR C OR D OR S OR H OR 7 
016700 FRINT Sie FRICE VAD ASSETS 
01680090 RUN 
016900 FILE RBO1 
017000 BY NIIN 
017100 WRITE ACFT TOCTY BO COG SMIC WEAPONCAT 
017200 AFTER MATCH HOLD AS CAT1 NEU 
017300 END 
ALFQOD REE EEE FREE EEEEREEEEEE EEE EEE EEE REE REE RERE EEE REFEREE EERE KER EE EER EKRER ER EEE 


017500 


+ FR 
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ee ee eee ee 


EDIT --—-- JXXXXXX.FFUOO.PTFOC648.FOCEXEC(JEWELS) - 01.45 ----—-— COLUMNS O01 O72 


COMMAND #==> SCROLL ===> FAGE 
017600 ## LINES 179 THRU 182 ESTABLISH U-TEST *% 
©17700 ## HH 
OL 7B He HF HH HH HEE HE HH HE HE HE HE SE HE HE HE HE SE HE HE HE HE EE EE He EH HE HE EE HEE EE HH EH HEE EE EE aE EE EE Ee HE Ht 
017900 DEFINE FILE CAT1 ADD 

018000 ASSET/I10 = TOTY — BO; 

018100 PCT/DS.2e = ASSET/ASSETS$ ° 

018200 END 

OL BSAC HH HEH HH EH EE EE EE HE EE EE EEE EEE EE EE EE EE EE EE EE EE EE EE EE 
018400 «+ % 
018500 #** LINES 188 THRU 198 ARE LONG SUFFLY TEST--NOT USED FOR CAT 1 ACFT % 
0186900 #«* eH 
GCL B7OOD HH HHH HHH HE EE HE HE EE HE HE HE HEE HE EE HE HE HE TE HE HE SE HE HE HE HE HE HE HE HE HE TEE TE HE EE EE EEE EE EE EE 
018800 MATCH FILE CATI 

o18900 BY NIIN 

019000 PRINT FRICE VAD COG ASSET PCT WEAFONCAT TOTY . 

019100 RUN 

019200 FILE UNX&6 - 

0193900 BY UNIIN AS ’NIIN?’ 

019400 IF WEAPONCAT NE 1 

o19500 IF LS GT O 

019600 AFTER MATCH HOLD AS CATe OLD-NOT-NEW 

019700 END 

EDIT -——— JXXXXXX .FPFPUOO.FTFOC649S .FOCEXEC(JEWELS) - 01.45 -<<---=— COLUMNS O01 O72 
COMMAND #2=> SCROLL ===> FAGE 


0198900 
019900 
020900 
oOed10g 
o20200 
Oe20300 
CO2L04090 
020500 
O20600 
220700 
o20800 
220900 
021000 
021100 
Oe1levd 
021300 
021400 
021500 
921600 
021700 
V021800 
021900 


-« > a 


HE HEHE HE TE HE HE HE HE TE TE FE ESE HE SE HE HEHE FE TE HE TE HE HE HEHE HE HEE EH EE REE EE REE EH RHEE 
ee #% 
*#* LINES 205 THRU e227 ARE SORT STATEMENTS FOR 1R/SR ITENS IN SFECIFIC#* 
ee AIRCRAFT CATEORGY/S % # 
Be BG 
TEE HE HEHE HE HE SE TE HEE TE HE HE HEE HEE HE HE IE HE SE HE SE HE HE HE SE HEE EE HE HE EE SE HE EE HE HE HEE aE IEE EE EE HEH TEE HEE HE Ee HE EH 
MATCH FILE CATe 

BY NIIN 

IF COG EQ 1R OR SR 

IF VAD GE 1900000 

WRITE VAD FRICE FCT ASSET TQTY COG WEAPONCAT 

RUN 

FILE CATe 

BY NIIN 

IF COG EO 1R OR SR 

IF VAD LT 10900000 

IF PRICE GE 25000 


WRITE VAD PRICE FCT ASSET TOTY COG WEAPONCAT 
AFTER MATCH HOLD OLD-OR-NMEW 

RUN . 

FILE CAT2 

BY NIIN 
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EDIT -~-~-~ JXXXXXX .PFUOO.PTFOC648 .FOCEXEC(JEWELS) - 01.45 ----- COLUMNS OOf O72 


COMMAND ===> 


SCROLL ===> FAGE 


aeeono IF COG EQ {RR OR SR 

022100 IF VAD LT 1000000 

o22ec00 IF FRICE LT 2eS000 

o22300 IF FCT GE .5o 

022400 WRITE VAD FRICE FCT ASSET TOTY COG WEAPONCAT B 

e2e500 AFTER MATCH HOLD AS XXX OLD-OR-NEW 

022690 END 

D227 OD KEKE HEEE EEE REE EEEEEREE EEE REEE EER EE REE EE REE EEE EERE EEE EER EREF EEE EERE EER ERE 
O22800 #* ee 
V2e2e900 *#* LINES &33 TO 24! CONFRESS/QRGANIZE HOLD FILE *XXX” ee 
C22000 *#* eh 
DO3 LO EERE EEE ERE EEE EEE EEE EES EEE EEE REE ELE EERHREEEEBEL EE EEE EEEE EERE EE EESESEREREE 
e23200 DEFINE FILE XXX CLEAR 

023300 VAD/D14.2 = Eve + EUS + E1&3 

023400 PRICE/DI0O0.2e2 = EOS + EIO + E173 

023500 FCT/DS.2 = E0% + EL! + E183 . 

023600 ASSET/IIO = EOS + E12 + E193 

O23700 TQATY/I10 = FUS& + E19 + Ee@os 

023800 COG/Ae2 = “IF EQ? LT 7AA* THEN Et’ ELSE Eets 

023900 WEAPONCAT/A! = IF EO8 LT *A’” THEN E15 ELSE Eees 

024900 END 

CLG LOC KEKE KEEKEEEE EEE EEE EEE EREER EEE EEE EEE EE REL EREEEK EK EEE REREREEERES EEE EE EP ERED 
EDIT --~-~- JIXXXXXX .FFUOCO.FTFOCS48.FOCEXEC( JEWELS) ~- 01.45 ----- COLUMNS oor 072 
COMMAND =2=2> SCROLL ===> FAGE 
N24200 ** ee 
024300 #* LINES 247 TO 278 DUFLICATE ABOVE FOR ALL OTHER COG ITEMS +* 
024400 # +e 
OLGA KFEKEKEEE EEE EKER ERE EEE KEKE EERE E REE ER EEEE EE KEE KREE EEE EEK EEE EEE ESEREE EEE EEKE 
024600 MATCH FILE CATe2 

024700 BY NIIN 

O246809 IF COG NE IR OR SR 

924900 IF VAD GE 100000 

e25000 WRITE VAD PRICE FCT ASSET TOTY COG WEAPONCAT 

025100 RUN 

VveSse2o0o0 FILE CATe . 

025300 BY NIIN ; 

oe25400 IF COG NE IR OR SR 

025500 IF VAD LT 100000 

025600 IF PRICE GE 15000 

025700 WRITE VAD FRICE FCT ASSET TOTY COG WEAFONCAT 


025800 
025700 
026000 
025100 
026200 
026300 


-a - 


AFTER MATCH HOLD OLD-OR-NEW 
RUN 

FILE CaATe 

BY NIIN 

IF VAD LT 100000 

IF FRICE LT 15000 
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ee eee ee ee ee 


EDIT -—---— JXXXXXX.PFUOD.PTFOC4648.FOCEXEC( JEWELS) 


COMMAND ===> 


026400 
026500 
026600 
026700 
026800 
0269700 
027000 
027100 
027200 
027300 
027400 
027500 
Q27600 
027700 
027300 
027900 
028000 
028100 
o28200 
028300 
028400 
028500 


EDIT --—-— JXXXXXX.FPUVO.FTFOC4S48.FOCEXEC ( JEWELS) 


IF COG NE 1R OR SR 

IF PCT GE .33 

WRITE VAD FRICE PCT ASSET TOTY COG WEAFPONCAT 
AFTER MATCH HOLD AS YYY OLD-OR-NEW 

END 

DEFINE FILE YYY CLEAR 

VAD/D14.2 = EQ2 + E09 + E165 

PRICE/D10.2 = E03 + E10 + F1I7$ 

PCT/DS.2 = E04 + E11 + E183 

ASSET/I10 = E05 + Ele + £193 

TOTY/110 = EFU6 + E13 + E293 

COG/Ae = IF E07 LT ’AA* THEN £14 ELSE Eel; 
WEAPONCAT/A1 = IF EO8 LT ’°A’” THEN E15 ELSE Eee3 
END 


- 01.45 -<--- COLUMNS Oo1 072 


SCROLL ===> FAGE 


BEBE BEEBREKEEEKEEEREE RE REKRBEEEEEEHKEREE RE BEKREEEEKREKEEEREKEEREEEEEEE ERE ERE E REE 


+ 


ee 


*#* LINES 285 TO 318 MATCH XXX AND YYY FILES INTO FINAL LIST ee 


*% Z AND DEFINE OTY FIELD 


t+ 


ee 
+ & 


EEEEEEBEEBEEEERBEEEE LEDERER KEREREE REBEL ERE REE BERK EREREEEREKRKEELEREE FERRERS 


MATCH FILE XXX 
BY NIIN 


COMMAND ===> 


028600 
0298700 
028800 
9028900 
029900 
1297100 
029200 
029300 
029400 
029500 
0297600 
029700 
0297800 
029990 
30000 
030100 
930200 
030300 
03040900 
030500 
030600 
039700 


PRINT VAD FRICE PCT ASSET TQTY COG WEAPONCAT 
RUN 

PILE YYY 

BY NIIN 

FRINT VAD PRICE FCT ASSET TOTY COG WEAPONCAT 
AFTER MATCH HOLD AS FINAL OLD-OR-NEW 

END 

DEFINE FILE FINAL CLEAR 

VAD/D14.e = EVA + EQ9S 

FRICE/D1I0.2 = E03 + E193 

PCT/DS.e2 = 94 + Ells — 

ASSET/T10 = Fos + E123 

TOTY/I10 = EO6 + E1938 

COG/Ae = IF EQ7 LT *“AA’® THEN E14 ELSE E14; 
WEAFONCAT/A1 = IF EOS LT ’A* THEN E15 ELSE E08; 
END 

DEFINE FILE FINAL ADD 

OTY/I10 = ASSET: 

EXVALUE/D1IS.2 = PRICE * OTY$ 

AYVVALUE/D15.2 = PRICE * TOTY$ 

END 

MATCH FILE FINAL 
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- 01.45 


COLUMNS O01 O7e 
SCROLL ===> FAGE 


LT ST so nas 
ae ee eee ees - 


i ee en ee ey =e 


EDIT -——— JIXXAXXX.FFUOO.PTFOGCESS .F OCEXEC( JEWELS) — 01-4. COLUNNS OO1 O72 


COMMAND ===> 


030800 
e30900 
031000 
031100 
031200 
031300 
031400 
oO31iS00 
031600 
031700 
o21B00 
O31 900 
O3B2000 
O32210090 
O32200 
032390 
o32400 
O32500 
932600 
032700 
O322800 
032900 


EDIT sam — JXXXXYXX .PPUOO.FTFOCS64S8 .FOCEXEC (JEWELS) 
COMMAND ===> 


033000 
033100 
03232200 
033300 
02339400 
O33500 
033600 
033700 
033800 
033900 
0349900 
034100 
034200 
034200 
034400 
034500 
034600 
03470900 
034800 
034900 
03500 
035100 


sone = 


SCROLL ===; PAGE 
BY NIIN 

FRINT VAD PRICE FCT ASSET TOTY QTY EXVALUE AVVALUE 

RUN 

FILE PPR 

RY NIIN 

IF UIC EN OVSS! 

IF COG NE 0% 

IF WEAFONCAT EQ ZHEAPONCAT . 
FRINT CQG WEAFONCAT ACFT 

AFTER MATCH HOLD OLD-AND-NEW 


END 
EREEEEKELEEEELEELEKEEREREEEERE REE ERE EE EEE REE EEE EREEEEEEEEREE REED ERE EE EE 


% & ee 
4% LINES 324 TO 356 ARE PRINT STATEMENTS s+ 
t= & FE 
FEEEEEEEEEE EEE EEE EEE KEE EEE EERE EE EEE EE EEE EEE EEE EEE EEE EEE EEE EET EE 
TABLE FILE HOLD 
IF QTY NE 0 
PRINT NIIN . 
TOTY AS *AVCAL”’ 
QTY AS *ONHAND? 
EXVALUE AS ’EXTENDED VALUE* 
—- 01.45 ----- COLUMNS O01 972 
SCRULL ===» FAGE 
FCT AS *U-TEST’ 
PRICE 
VAD 
COG 
RY WEAFONCAT AS * CATEGORY’ 
RY ACFT 
ON WEAPONCAT SUB-TOTAL 
ON WEAFONCAT FAGE-EREAK 
HEADING CENTER 


“BALANCE OF ITEMS HY WEAFON CAT" 

oe Ld 

END 

TABLE FILE HOLD : 
SUM EXVALUE COUNT NIIN NOFRINT BY COG : 
COLUMN-TOTAL 

HEADING CENTER 


“SUMMARY TOTALS" 
RUN 
SUM AVVALUE COUNT NIIN NOFRINT BY COG 


EDIT -~---— JXXXXXX.FPFUOO.PTFOC648. FOCEXEC (JEWELS) 


COMMAN 
OT3200 
Q35300 
035400 
YUS5500 
035600 
055700 
Q35800 
355900 
0356000 
0256100 
U26200 
O346S00 
156400 
956500 
O26600 
OAT 


===> 
COLUMN-TOTAL 
HEADING CENTER 


* + 


“SUMMARY TOTALS" 

RUN 

IF EXVALUC LT O 

SUM EXVALUE COUNT NIIN NOFRINT BY COG 
COLUMN-TOTAL 

HEADING CENTER 


iD] " 


"ADJUSTMENT OF EXVALUE"™ 

8 ti] 

END 

EX SENDOFF 
RXATAAKATAREATARAAAARARIEAAKK BOTTOM OF 


45 


me ee 


COLUMNS 001 072 
SCROLL ===> PAGE 


- 01.46 


DATA KXAKKEKEAAAARAARAAAAAAAAAAI 


LIST OF REFERENCES 


Dreyfus, Stuart E., and Law, Averill M. The Art and Theory of Dynamic 
Programming. New York, Academic Press, 1977. 


Quade, E.S. Analysis For Public Decisions. 2d ed. New York, North-Holland, 
1982. 


The United States Government Manual. Washington, D.C.: Office of the Federal 
Register, National Archives and Records Administration, 1986. 





U.S. Department of the Navy. Naval Supply Systems Command. Inventory 


Management: A Basic Guide to Requirements Determination in the Navy. 
NAVSUP P-553. 


46 


BIBLIOGRAPHY 


Bellman, Richard. Dynamic Programming of Continuous Processes. Santa Monica, 
CA: The Rand Corporation, [1954]. 


Hitch, Charles J., and McKean, Roland N. The Economics of Defense in the Nuclear 
Age. New York, Atheneum, 1986. 


Logistics Management Institute. The Measurement and Coding of the Military 
Essentiality of Navy Parts, Components, and Equipment. Washington, D.C.: [1973]. 


U.S. Department Of the Navy. Operational Availability of Weapon Systems and 
Equipments; Definitions and Policy. (NAVMATINST 3000.2). January, 1981. 


47 


INITIAL DISTRIBUTION LIST 


No. Copies 


Defense Technical Information Center Z 
Cameron Station 
Alexandria, Virginia 22304-6145 


Library, Code 0142 2 
Naval Postgraduate School 
Monterey, California 93943-5002 


Commanding Officer (Code 50) 4 
Box 33 

NSD Subic Bay 

FPO San Francisco 96651 


LCDR James L. Dietz, SC, USN 4 
Box 33 

NSD Subic Bay 

FPO San Francisco 96651 


Fenn C. Horton, Code 054Hn 1 
Naval Postgraduate School 
Monterey, California 93943-5000 


CDR John E. Jackson, SC, USN } 
Code 36 

Naval Postgraduate School 

Monterey, California 93943-5000 


48 








'y 














Dietz 


A template for the 
selection and array of 
inventory as an aid in 
the development of evacu- 
ation plans. 





74 






a AP tentre gate. * 


Ld re 
ae ee BIAS & an eran : ‘ 
he Lhe / Be on Shes 





ee et 


thesD5673 











Ft 7 cs $44.6 4 penta ye 
* , ae tee ryy ST Se RS he ‘ ‘ 
Si ee tales NA Lat MRA ies - A template for the selection and array o 
lots dari ee br cond ts oer eae es mr 


betena Mh Aare coalteh den etd eat ar Soo 
weed thn By rin Pty et ee Mo fhe extir ba bedi ge 
Ce es ee eee Tl aT Af tiga 


4 oF oleae oases REL Za ‘ « a Eres 











LT bend 2s ee en Arh. 46% LA ere 
a Tbe el eee hs Portree oe Ee a ator rn 
oy dw de ee Le ee rn ty eri ey niet he ST RMeT . 
paint cbalar wevarge Wieder tree pie hed ners bes i : 
rh Psa hte oe red Pe ewe a 


Tike 7 ar. i ] 
" etme rps ae pty iene tS ¢ Hy ¢ eee hC ey eee (ook Suge rH 
Aree "98, Kote Pra Hohe, RS. emp ae oO “@ ere ’ in? i ot 2) 


oor hernked PT tet dl ee Laer oR a) re a eet re are 
+e sage mies eatin. ce its mse Cre iv re core 1a aL ao hs Sette 2 {as 


|| PY | If} WEIN HD eI Y HeDNTE 

| || 

WA AAA 

PLUME LE aE ARE ALU TU Ge Be 
Aa bay rath Ap pd ceaph et sarod tas the that De ot ee a +, J 


te 2768 000 76819 6 


re ere Mee Cet ae tr ay a aac Re ee DUDLEY KNOX LIBRARY 





ES) A 
ahalineok sateen Nee nog Pi Oe ea ee Goce y Cen reer ye Sy =) es ary ears 
sanatha mon ThA rs rane iP re Pas yee v? ey ae pepe perro ya Lares 
iy ee ae nna SO Reet a ee EY are ee aed ae AY f voor 
eet at tte ree ey ir 9-8 Shedd nes rate Or et eee re ne orf 
Sagem tay OER E Be Ale or cot teoaceh tlt) te ee Ny ee et Paar) tw 
aedtuetlestie- Uni aelice beled per ire PIT ORES vere ah eee eer} res¥ , F F 
A pany een be phe yh lay 6 a9; Se ghniese ae A PRED ewe eee roe tS PT Arey eae "a ryt i ee Pr Siete ore re me 5 afarans P ts - 

Re opape SPOR eA D AE AGM apr ars ngs hytan meee CATR EP PCS Si are er Ves | ee es | ot 4 M ; 

Cade edt Leda oe Me Te Beery eae! py Aare ay here Pee hy Par eae ef a% ek ae as 
Seren as re sear A pe a) Lee EY di eae deta ad daiep cs arte n re ; 
mid bas a rrr ee) As ES tin: Aye CPt Mere Poesy ime, we ae” Fis Hf yr ‘ I pe ’ : : » } 

See Spt moe EA ee Mette Le RY ye lee Sis latedtn a Sian eee eetaeaieties OE the ot Aeln tent F me ere ary sere} ? F “ | 
Char tints veyed Pee Da ae fae ire" De covey are re TEEN CPE a ry A c 
eed pravipree rp pias ay races eee ae BS Sere ot OF on ene a) Beat Tere, 
enero bd ‘eoher ey OA setae tn Gi as aoa am q 
eg Pe eae ey att AOR ot Sale Savant aeth 2 *s TEN oe ay at 
So vata deplete ebay Byatt 1) eet) Se nan 
TV ibtedet anak beaeha cael athe me ao eer nd partake Eaahieecorsans forew P se 3 J 
pepe pn htt scat peor) Kite A a Rhryleee eet reaver Eis ‘ wlehhrocare. \ 
Stk de ke Sarmerr eee whee ry $0 ry ora Pee baton AFA MMe WG AEM ALM oe a Yt Pd SV OEP ONY eee alte iy © Pate oe | ; 
Sache bebLak Syomel_ paenaeas ead cca ens Eaton siete of SR eS ae teeter | ae eer ey era 1s iy ve i " he 
ected nam arin Pash isin sagett aA vi ; ¥ Et bp obey nebo opane w>terteat Aarts ES Ae he. § 2 528 Omen | Cates me trig es al Speer scien A 
ae et a SSL ek Pa eines CORNY Muna we yneys y sy Cre fra rene te é ; "| is , 
ety Tt Fe eke tits dee ci rrte Pe oh) Abseers bP Mtrile MB ashy tT eae j 
Pee eet aoe ra Leena APART: PD Heh OMeeAhe sd whew sd ¢ Feat nde 4Slo Ale oeten 
ibaa teal) en Te Coens Freon walt eres actrteed we Reno eee ee Weiss Orr SE NS 
Talal ee ee ee iret Sater nee Soreness Laie atublaar ip rere TE - 
sci ein aye ertpenes poe per Hays rae} niin 
ae odd Bet 6S? os Pet tie 
a ae pipes Ser pag pe he ; aS kee teen eae ry cbr of 
7 aS ee Lh rye tne ne? Here ey tit 4 
ear treatt bes Fpeed | eae terion Oh A malas ee Seer St eae , ? LE an BP 
ee re al eas See ras B fmap tie aL ae ek et ee ar: poe tee tey ie at BrsAsob® Porer Ww a re Par hr eae 
seat $ yr wb eoes atone pern Dake hemes Se NS er ae ee tee tet ft hea Wee rE + ae vy bare RGR | 
Scoeeien mets hie ieee Pon Pe cee an t 5 ; 
Cb canonemed ao ie Se umrdehesieehedeokd SQM wheter fer re 
x Pye Dyes searae tlh pene SAK Sete eter’ tee a ere sae rare Sets 
FST Tatas ot pobieeunes tat ae a PA NAKGEDR Te OP te hd Wrens vers 
Teed det aitdem etna aie! May gf DS ow ine Siw poe ee rer ates « age 
welt taba or ai Bea reneery te) 2 eee Poa eee as . 
MPTP ALPD Db) A~Baa VK, UL , pray Pe OSS LA A UE Seed SP aT , 2 ‘Pes r : 
beat ed pei ree Ore ry iraae aS ees hea wy <r say A om mld | ag rw } 
ee ed ed Fj eae ey ae. Pee cs ENTS tl ‘a A tistdice P ® Par ast & ~ 
Nob oben lone oF eee pp pet pe ces poe rete nett Prt $ " 
apeiAaita aside dade en enaed coeu sees Pov aneeye parr A en pene wean a 
my i es 


al a] Se god) ee ae oad F 
A Redaaonatg ne ery es pte we ed ep eens * pas aoe ate red FAO Rey ers ot ae: RO Vee CT sir SY ar, Ave ie ol eet 
Meee ae eh stipe yy is Let ices dtea airy Sam res bo rh es ee Pye ery deer oy ee et i ry bb ie C Dad rn 
ekshtee tied ae Bo gweld NR eee e abana Pieri, tent Fane ry nabste atts rs ee aa : 
er eenp ea kere h try Lelie ave Sl oeee ae Fated ess etna eH TF Pere NSU may oe Ts PERG Ae ye Dre me Pe a ¥ 
hditen eieaeaee od + PP be for Imai Ae ceccatesd pos ToT wa ey EK es: POUR Re ee BOPP het we ar aN Prepuryig Ye AF, 
rheie ty ore os eran hee ss operant er pee eh Car ree way > PP ) IF iY Ree ENE ee eT ay pit ta « J 
eet tai ' ae ee ee ere rile 5) Perr | Re bd PPUIer re ee eee, Py rae te Le PP erat) “ate 
8 Miachaee seag.d as Sea Sacre rar St Be Sead tim iomhs= 78 tt an as bee ee an x Be ra wee i ; 
| ITN etigesaied tan taal ra] A TT deel tpaenthaeet OST rer vets & ere eee Cr or Forres Pe 7 t. 3 ? 
Tt at babes keene rr pe a ry Se bee 4EAG Hag Rind bh cote yee eee a Low EE dapat Pe ear 
Fendi te ee rn Red sap ae iets f ts RE e heey er eePan 2- Ted oe ath fe te $y Oa te © ¢ ri a a eo ae Pee | 
peontes +, alba ae Pr pote eerie ee sree? Pe eee et Teen wire , ; 
baer Tei TE ih beeeeee Serr oh eaery aes pee et) * SARE Cee Tree et AF 
me oreo baa weer hon ee a we mn ‘ng -) rip Joe ak ats Aedes oll nn * 
ase ee eae pw % he hdoha rater wr pig Se) 
SY rah eit! eee iis pr robe, +, ake Ir * Bote rid ra 
ofa] ad) hyy) BO Cand. oh ih Grt: 4G: CEFN ey Par We@hasareneds 4 
bo rte ge Lape! rt yt ein oF fouls pxdeds TABI O ONT rr tae are, ne oyt ee 
oe eae. Sprit yey is BUbi be Lek wath ae Be Spent PN Pa ee 
ety we atin ip Qhatowgent S717 - aT thenisg ra PA LP HIs PNO- a7 7 ‘ 
Least oar piste >@ (eS Ghas Fiseom ae eT Dae tare cae \e cd ‘ . 
epee ye ed: cs pli ea Sa Sere Re Mae we = tye Pe ee Lone ky esrerey nt Dy OCF ee ai F 
Seer gion Aghokio, Siomwaapes we ee Torts Pa ae Pb appl dB Mth Pom re + sey 7a rear ae ee Wy eee 4 . i , 
arene ae ail oe Peneed geen Sy pao ies epee es ri ye dela oe : 
tah oat, oe Ry “fey A eetanted. bom neh 0 Peer eee ee 
* Sh tS awe  caiahee Mae Pal tah te oe ut 
eee eek Ut CN: Ker Dertioes ae ar 
Ny tT aOR a etd ra * eae J 
oe th bab a See eT YT) ie 
? po tay ex Cee eee ts ee Praey Ps ie F > hat P ale 
eee a Rotates Aye e) bere ae lpi be “ Te sap aes Ye 23 v9 oy xP py *» Na at a | f 
ro ‘a Se cas Vo deta) ne 6 dicdh- lak mde a oj rn Pw Sea re Ty ae A A Py 
TY . ? i 









































ah, 
















fost re Pere AO Te ke ees sae Pk Ae Dah dey P 
CSE ras ae r 


pea id ree ec Sen goat pea Pelee Pal ok pobre cata 


P os 4 i Pee eer in tala. 

a eee Die; a eae .. s + Gy ars rT 7 rave ts 
: " + am i ee x 

pan bE EES a a 


cae ma rica hae ee ys EN ape 









tres rte Ray 








es 


a as iis 






J eS PP 
od todd 9 Bi ae a a eam ay ed 
i. rat? Peas bs be r 
| gah SE Port wee ey 


Ltn Ar Pebediceh od sis 
meee Ee + fears os es 
cane sh. Ts aa ye Pees AS 
Pirie p) io Yah 4 has 9h War alee 
ine rity ae? ¢  aahee Ma) . 
Kha 4 Re & Ne oe et ae | 
cate a aa aS Uy! A &, TRE Big eee ¥ 
oe s SA, Basta ae ie 
Seat ie ve Pat CME) ISG if PME 
: a voxts ay as Soe +9 a Bas IS aera r >) Ni Na oi 
Bs = ried 4 Ly ti - } : 
M ton a ys He : 
sag aecitie : are : 'e? Dee 


PRs ok Rs ee 
Fat rin 
35! “ey 7 had 
































































Pi . ’ 
rt , s 
Rn eae MEN ae Mz’ os 
Ps pS 4 DAT 4 h Ng 
Fil 0-4 rage f 
_ Wh OTs eee 
” b} Pai wy bo*, - 
bs ee eee) Fy 4 
i ' 






Niro 
a} 

ve 

(ier x " 
ae 

se 





¥ moe rt Ch 


a 


2 ia Ns 








1 ae 
OE 





Re 





re at 


err ate ; 
eee nN 
4 ry 3) 
Pe Ae ie t BLL Abba Pe hs * cn ; } 
Wik os ry 5 Bye Pag we rf 
Hs mae: ; nN aM ei: pg 
pee On RENT Sa acpi era 
LY 1 th ne 7) i" yrVae - 


Ley rs y, i ant} bite | ft ar te ys 4 ; 
Ps it s rs, 3 3 un i | Firth 5 Pa i ANC Ea zt ee , y 
parse { aa it x14 a ee Src BY ; ~ J a LY ‘i j 4 ; ‘ ye : , Ad a 


= 


. 
ae 
ed 
~ be 
oa 
r 
ie 
Cy 
eure 
x 
rs 
oe 
1? a 
sad 
- 
- 
cr 
fe 
7 
A 
a 


+ ho OF ss Ie 
Gress, Gn 2 3 Sh Aa 

Th Shs ied ee et F > 

eee Me Ted WEY 


Pet It 





ote tao we 











Seas Re ae 
: i i 

soa Ge 

eas 
My 
et 


ae! 


he Me ee D Carat 

eh ae ~ yee is ri vey Oa ean 

F ee SEY nakda . oto BETS Foe Tes nS 4H ae ee + 
Sch eee taut 

ait ee iat ants tH; sist aay Ea ie % 


aos) ea nt oth ae OU) UG a oe a Leela ate Ie 
ou eng sath aH ty Sa es: 2 os oA py 








Ty oy: re ian) 


tens aha e aN 


5 ty 
0 pe ri F 

be LY tht athe a ae i | 

ised Te ai RRR ae 

b M7 dies | A UA RSS, a Cy Oe eg bY 
a eae td eh ies pal es Lea ye oi at bet OO Oh fr) +. ‘EB: aale 

rainy he ihn ae es Saath oP Fabby a a: BAe thas J, rs Py 

Ay is o J SPV U Th! act A qi w 
Ri telade i alee re SN At eben Bay ASN iy ¥ , HY Sp RT ot Ai A | SRT * 

re Sephari Le ee m be reas coe Bade Ba Sara EN Autre! he aah rk 

sya ot Sue aa oa Demo 

rsa a . Dee Vian aa es are ; 

eva Ca ea iene ae it cP we ahi Son ener 

ree esi ra int aN ra a Ke on vty oh bin ek coll ME A 

tee os . BLL ting Paes J Ye + “ “ 

+ ¥ ey rN ae ney tS 


i th ae’ 
ot aay persjock . et hh aie we ro ’ ere 3 a ‘ AG pe 
oe ring A pat cytes ony ti pit bs i eee yids BE be +R a YF ayy! 








ah PAP See SC ta ee Po ‘ : 
Wrehe Shee ’ e rn ea ¢ - A 















“? us sete 






AF ¢ ks 
TeAE ae Aah CAS 


yi 
oh Stary Le 





a ' a Fh a 
cn ihe te tae) hae Fae . ve - tae ests vet, ‘ Pew emai a VAR FO 4h 
sta ae “yy Ne Messe el pile es Re Seer Os ewig Ao pKa Piptic eh “re aw Be AT, a 

oA fe Ste eet A nditel 2 nda de hd So et hs oye) roa Sola eateat, Caras a etd cite te th ee a ee avs seq , 2 a peer 2K EM 
SRR Eater th ‘ ah oO bh Ne tay Fea PL aie eth Re < rh : 

> ee Sad Ws ed a peyh Swe ay ve as Aa Ct ie BS ‘ dade i. ” 
eta) Sea nate rt bile hake wre Y ti a EL Bee Hy, sh A ’ 
ae Ley ae Uses hs on Hn my Ty te Emre, ine > v 
BAR et aA a wirepeed gs Le 


Rd oe 
ed Wie de ol an Sd al 5 
Renta ne ay oth TACT Pa ta Hest ba th aati Hy a eat Ek i 









ee ee Pet ar Os 2 dary 














ie ee ta alg ‘Sa » hab PS 
eee mye te Bar| Cera Hr oe 7% Ae ra) i meen Spee ae i 
Pisa tye et 


Veo i et Pid a alae erp 
Dh Sn enh eit ratte Cee BN pteact hea ; an + De 
lacheta Neato hb) be nN a inners Ad pice Sal ni Ly, a vi 
t 


‘ if 
44 ere a alae ds Per ig an : 
Masha ry wae oh <n Ot el ee ee at er . a a ; ret 
ete ss re oi ee Sieh tad 1s i * Pa biedh et at hii ee st | A thes Mae ad et Be 2 PL DL a eg Pe i ee BA Se 
AP a rh ire erates bits Ps TE, Meat Oi Ute gO et etree en er Bee, Se et a Path j 
ALT Meee vy re he Oy a artery ere SKY : gta 1 Pa ws he Saat Wap y's lay, CP heel Me BS ere a | arbres ef a 
ae OPE ARere ‘eee three aki MY Tz oy CT us Meas Oe a | Neal gy pe dak 7 TH PL OF Say s 
RQ ha fro toh a es hi Pe as Rie tet a } Bb Seats bl on Pade EA er dh th tebe 2 ta 2h td nT oh ] Che Y, “Wiese 7 
vay ty astray thd: ue tie) Pee ni tone ated a ~ ; be 
il oda at tate te he ala F ies et. cee 2 ‘oy ry ek 4 = 
a tae te ae da Be Rb AN trea Y yeh. + beh A eee ee, tale Nb, Poin oh tee ee APs uke RC Oe 
Mra ne a 8 Ce Shy ASE 1 hy Jot Cbh ahi A any x Ne, ; 
per ts ed at ace PLR ee tS = Lew id, ee “ eben, 
LEE tras CT ae tad Aedel ChB tha] é iti TL a 
ca ea eat pyre ee ee a he Aa’ Rang Ce Lae da dh Dak he ' ve , " 
Te poy! Loby A ie “4 St Tbh wey F ene id bh it ay ‘ He 4 : ni ‘ > } " 
he orl a tat me Ch are} reten eS ce t We ei! eve a 4.0 (oy in Ras te Ol fe OA = U9S wey er) on be ee be . 
Lae Pes rents ae BOA) Ee kee Be Paice a oatacun! SA en Tg £54 teole e t Lar ve A, tc A es Poe He ae Re ‘ 
ar) oe ae erey gut ny Sap Og.us pte 7 hy Ok deb Bo a tk, Putte tt oth AL Oe | wh Mle Pare 
Pheer CHER Ee OA ea rh hy “my ry cet x? VAR PEERY aon a aaa Tieek i hoa | ‘ 
se tinnedceenn epee ates SAS adnan ste ret ton timate apt la 
4 Cy aed Dis he he TD ‘ a 
Sth de te biel eid ¢ v 
Teh A te Te halle Od | 


Lh de ne a See . ts A ¥ ex , h Ps : ¥ i 4 
eth lye ken haa felicia Mo iit wate Rah ats rts 2 7. , oo tma ton bilgi) i ie da te Fs RU bicbins Ba oe SS TRC ee hy a ec : it a 
LS eT ATE eer i 


¥ ia +! 
PARE tO 1 Psa GY hm oe aa BY es a eB ee CC " / 5 
Pad “ue ! rs wr , Te ae ek A ha 2. ew 
Py et) th ie au sade ly Reap Th . : ite I a r ) Fd J . ‘ “ r 
Ae te aD fe Me bash ae by Ab ALD A PML) al BL Ae 4 . : < ; 4 
‘ ro OAM Ee? SE bet nha ea yt me EL 2 de TAY iSoreee vm Pa Sub et eae a ee ae ay ib wh eto €4 Poy +’ “etry eer 
rath eh ty be td ayer AA éo9 ne ve > rr Ade! wy Lie aes dee ge a A Da b As Y ; 
5 Labatt teh bhi dt inh en ot al Be ae) are we , “9 a yuyry ie ob iL? far C2 
Laie Ma ee Tyler e ey i Coe eve Wage te EW vevey wi qivele by . 
aa SRV PETA RE Mer ty ae WYRE WE vs welt) a} E 4 
adanyee ve ww atene te taig temrennTER tae ate Cea 
~~ wart ” a bie Th i ay a) 8a EE pT TY 
tt head 2 mean dl aia ies) in aatant Ne veeigre Br Ty Si 
he a aris Vs rwre ih le tol ee <r fet ca BA aL ae Oe e 
bd wy RGIS Nes ft em er CLs da ie 
a nf "4" on 4h Ss ict ih es Cae 
bh She A a sa ee “oi Rye | 
ts AMOR OR aa Y r Ave Yeu ce 
bs Rak : 








FV > 





| ed as 

































































eR perigee 
bs ¥ ee fA) ett bs Su 
hac re ie) 4 Se feet ie cf 





Se 2k Ae dk a ¥ Re vb Ceh'e 1 }) 7 a Re 
e A! ier el Ate Hy ae a yeh 6 o 4 ' e , A 
aC A ok ORO a ' ey he 









a ' 
a a ly teers’ Oe we ee hee ey ery ce 
ey The ag tk Oo ek Bet Ladd ed) Be ee So ! by Lh i Kh bf 
rs Sroka i hake adh te BOL eee RL hha kl we BS Saha 

te eae et La Metis Lage bh eel a 
Oh http chia eae a I oa Pree COR 
Al BY Hi UA ee 


peak oe pated wats eth 
wey able te a aA via Ady Rh had 


a 
yeah at yen Bx 
eth ty Yula ‘te bihy wu be PPTL’ Hie Yih ry; ia x % 
i ed at ae the Pane 7h bad 79 vevier vy LO RIES side ‘mE a Pe 
ae BAYS et dad Uther ae Pda 3. at Fi Ld ae an Wl On i ek ae Ds hae Oh tl AEB T Oe Tk ae haan ee ere 


1 ath A é ao , 
Lia in ¢ a8 a7 Grate rs, 

Ce UA a de BS he iP e ae GE Sm tke Wie te 
Ye Le bien. 


Ly 
ya . or sy bt 18 WE VCs 
| 








